Aim: The aim of this study was to investigate the effect of preheating of inlay and onlay restorations prepared from composite materials and using a CAD/CAM device on microtensile bond strength in different structures. Methodology: 90 impacted human third molar teeth were used. These teeth were divided into 3 groups. MOD inlay cavity preparation was performed. For the first group, restorations were prepared using a CAD/CAM device. For the second group, a fiber-reinforced composite (EverX Posterior, GC, Tokyo, Japan) was used and restoration was then completed using the laboratory composite system (Gradia, GC, Tokyo, Japan). For the third group, laboratory composite system (Gradia, GC, Tokyo, Japan) was used alone. Er,Cr:YSGG laser (Fotona Laser AT Fidelis Plus III, Slovenia) was administered on all prepared restorations. In the cementation of the restorations, resin cement was administered with and without preheating. The prepared samples were tested for microtensile bond strength (Microtensile Tester, Bisco, Schaumburg, IL, USA). Results: There was no statistically significant difference between the groups of the microtensile bond strengths of the samples in which the adhesive cement was pre-heated (P) and not pre-heated (N) (p>0.05). There was a statistically significant difference (p<0.05) in terms of the microtensile bond strength values between the groups in which the adhesive cement was pre-heated during the cementation of restorations. Conclusions: It was observed that exposure of the adhesive cement to preheating in the cementation of the EverX Posterior-based inlays adversely affects the bond strength. The preheating process statistically significantly increased the bond strength in the inlays made using the Gradia composite. Preheating of the cement in the cementation of Cerasmart composite inlays produced using the CAD/CAM system did not affect the microtensile bond strength. The effect of preheating process on microtensile bond strength Görüş Z.
Introduction
Today, great interest is being paid to aesthetic restorations, and adhesive restoration materials are being explored extensively. They will allow the dentist to remove the minimum amount of material while following the basic cavity principles and to make restorations with better aesthetic, function and grip by strengthening the bonding of the restorations to the dental tissues (1) (2) (3) .
The inlays can be prepared directly and indirectly. Only composite materials are used in the direct technique whereas both composites and porcelains can be used in the indirect technique (4, 5) .
Composite restorative materials can be used as direct restoration materials or can also be used indirectly after preparation in the laboratory environment. The most important disadvantage of composite restorative materials is the shrinkage that occurs during their polymerization. The micro space and marginal mismatch resulting from this shrinkage are the factors that affect the success of the treatment negatively. Indirectly prepared composite restorations are a good alternate in order to ensure that the aforementioned shrinkage is minimized (1, 3, 6) .
CAD/CAM systems have gained an ergonomic structure appropriate for the clinical environment and the ability to offer material diversity. Restorations can be prepared in a single session and can be finished in the same session. These have increased the interest of patients in aesthetic restorations. The widespread use of these systems, which minimize loss of time and error margin, has also increased the number of treatment options available to the patient (5, 7, 8) .
In this study, it was aimed to guide dentists about the ideal treatment options for posterior aesthetics inlays by comparatively investigating the teeth restored using the laboratory and CAD/CAM inlays prepared from composite materials in different structures in terms of microtensile bond strength, and by testing the effectiveness of the preheating process, which can be done in order to strengthen the dental restoration bond.
Materials and Methods
In our study, 90 impacted human third molar teeth unaffected by the mouth environment were used. Whether there were any developmental defects or cracks in the crowns of the teeth was checked with a microscope (Leica M320, Leica Microsystems, Heerbrugg, Switzerland). The tissue residues on the teeth were removed using a periodontal curette, and the teeth were polished with pumice. The teeth were then disinfected by steeping in 0.1% thymol solution for one week at +4 °C. Afterwards, the teeth were kept in distilled water throughout the study.
To mimic the periodontal gap between the dental roots and the acrylic mold, the teeth were first wax-coated up to the level of crown. The teeth were then embedded in methacrylate resin molds. The process of embedding in resin molds was carried out as follows: A duplicate of the upper part of one of the 15x15x25 mm single hard drill boxes was created using silicone. Our sample was placed and fastened at the bottom of the hard drill box. Vaseline was applied to the bottom of the hard drill box and then embedded in clear acrylic (Vertex Orthoplast, Netherlands). The tooth in the acrylic mold was removed and stored in distilled water. The wax on the surfaces of the removed tooth was cleaned by lifting with the help of a dental sond. A type A silicone measurement material (Impregum Soft, 3M ESPE, Neuss, Germany) was placed in the acrylic molds prepared for each tooth, and it was made sure that the teeth were fastened.
MOD inlay cavity preparation was performed in all examples according to the parameters specified below.
Cavity depth: 2.5 mm from the center fossa Cavity width: 3.0 mm buccolingually uniform Gingival step depth: 1.5 mm Gingival step width: 1.0 mm All the cavities were prepared by a single clinician researcher using a dental loupe. For the preparation of all inlay cavities, a drill kit (Intensive Sevük-Ser Inlay/Onlay Kit, SS WHITE, Turkey) specially designed for inlays and onlays was used. The CAD-CAM digital scanning unit (DWOS, Dental Wings, Montreal, Canada) was used to provide a standard for the prepared inlay cavities. 30 samples were scanned using the CAD/CAM device scanning unit and transferred to the digital medium using the CEREC software. Again, using the CEREC software, 30 restorations were designed and made ready for production.
In our study, 60 samples, of which the preparations were completed, were set aside for their restorations to be produced in the laboratory. The dimensions of the samples were taken with a type A silicone measurement material. The measurements that were taken were sent without delay to a special laboratory (Ata Dental Laboratory, Gaziantep, Turkey) by shipping on the same day. All laboratory operations were carried out by a single technician. Dyes were prepared by casting plaster on the measurements in the laboratory. The prepared plaster dyes were divided into two groups of 30. A fiber-reinforced composite (EverX Posterior, GC, Tokyo, Japan) was used as the base material with a thickness of 1 mm on the bottom of the cavity to mimic dentin structure for one of the groups (n = 30). Both laboratory groups were restored using the same laboratory composite system (Gradia, GC, Tokyo, Japan).
Er,Cr:YSGG laser (Fotona Laser AT Fidelis Plus III, Slovenia) was administered on all prepared restorations for surface roughening, with a power of 20 W at a frequency of 10 Hz for 20 seconds.
After the roughening process, the next step was the cementation of restorations. In the cementation of the restorations, resin cement was administered with and without preheating. In the heating of the adhesive cement, the adhesive cement was heated to 50 °C using a special composite heating device (ENA Heat, Micerium SpA, Avegno GE, Italy). In the cementation of the remaining restorations nothing else was applied on the adhesive cement. All cementation procedures were performed at room temperature. After cementation, all samples were steeped in distilled water at 37 °C for 24 hours.
10 samples were set aside from each material group to test the microtensile bond strength. During the cementation, it was ensured that the adhesive cement was subjected to preheating in 5 of these samples, while the adhesive cement was not subjected to preheating in the other 5. The prepared samples were placed in a microtensile tester, and the sticks were broken off by setting the loading speed at 1 mm/min. A digital compass was used to control the dimensions of sides of the sticks.
The prepared samples were tested for microtensile bond strength (Microtensile Tester, Bisco, Schaumburg, IL, USA). The results obtained in Newtons were divided into the surface area and converted to MPa. The results were recorded as microtensile bond strength values. SPSS 15 .0 Windows computer package program was used to evaluate the data obtained in the study. One-way analysis of variance (One Way Anova) was used in the comparison of group means because there were more than two groups. The Duncan test was administered as a multiple comparison test. The t test was used for the comparison of heat applications.
Statistical Analysis

Results
The microtensile bond strength means, standard deviations, minimum values, maximum values and F and P values related to these values that were obtained in all groups were as indicated in Table 1 . In the comparison between the experimental groups, the highest mean microtensile bond strength value was found in the G-P group (the group in which preheating was administered during the cementation of restorations, in the restoration group restored using the Gradia posterior indirect composite material). The lowest mean microtensile bond strength was achieved in the CC-P group (the group in which preheating was administered during the cementation of restorations, in the restoration group restored using the CAD/CAM system). It was determined that there was a significant difference in the statistical analysis based on microtensile bond strength values between the groups (p<0.01) ( Table 1) .
There was no statistically significant difference between the groups in terms of the statistical evaluation of the microtensile bond strengths of the samples in which the adhesive cement was pre-heated (P) and not pre-heated (N) during the cementations (p>0.05). When the microtensile bond strength values of the groups were examined, it was observed that the mean microtensile bond strength value of the negative group was higher (Table 2) .
There was a statistically significant difference (p<0.05) in terms of the microtensile bond strength values between the groups in which the adhesive cement was not pre-heated (CC-N, EG-N, G-N) during the cementation of restorations. When the mean microtensile bond strength values were compared between the groups, it was seen that the EG-N group had a higher mean microtensile bond strength value. The lowest bond strength was observed in the CC-N group (Table 3) .
There was a statistically significant difference (p<0.01) in terms of the microtensile bond strength values between the groups in which the adhesive cement was pre-heated (CC-P, EG-P, G-P) during the cementation of restorations. When the mean microtensile bond strength values between the groups were compared, the G-P group had the highest mean bond strength value, and the lowest mean bond strength value belonged to the CC-P group (Table 4) .
In the group restored using the CAD/CAM system, there was no statistically significant difference (p>0.05) between the group in which preheating was not administered (CC-N) and the group in which preheating was administered (CC-P) during the cementation of restorations in terms of fracture resistance values. When the mean microtensile bond strength values were compared between the groups, it was seen that the CC-N group had a higher bond strength value (Table 5 ).
In the group restored using the EverX-Gradia composite materials, there was no statistically significant difference (p>0.05) between the group in which preheating was not administered (EG-N) and the IDR -Volume 8, Number 1, 2018 group in which preheating was administered (EG-P) during the cementation of restorations in terms of fracture resistance values. When the mean bond strength values were compared between the groups, it was seen that the EG-N group had a higher mean bond strength value (Table 6 ).
In the group restored using the Gradia posterior indirect composite material, there was a statistically significant difference (p<0.05) between the group in which preheating was not administered (G-N) and the group in which preheating was administered (G-P) during the cementation of restorations in terms of the microtensile bond strength values. When the mean bond strength values were compared between the groups, it was seen that the G-P group had a higher mean bond strength value (Table 7) . CC-N: The group in which preheating was not administered during the cementation of restorations, in the restoration group restored using the CAD/CAM system CC-P: The group in which preheating was administered during the cementation of restorations, in the restoration group restored using the CAD/CAM system EG-N: The group in which preheating was not administered during the cementation of restorations, in the restoration group restored using the EverX-Gradia posterior composite materials EG-P: The group in which preheating was administered during the cementation of restorations, in the restoration group restored using the EverX-Gradia posterior composite materials G-N: The group in which preheating was not administered during the cementation of restorations, in the restoration group restored using the Gradia posterior composite materials G-P: The group in which preheating was administered during the cementation of restorations, in the restoration group restored using the Gradia posterior composite materials 
Discussion
Patients' desire for natural and healthy appearance, awareness of allergic and toxic substances, and the increase in their aesthetic expectations for the posterior regions as well as the anterior regions have brought forward the composite inlays (8, 10) . Inlay and onlay restorations are among the aesthetic restorative treatment options that are preferred in the posterior region and require minimal preparation. Aesthetic composite restorative materials can be used as direct restoration materials or can also be used indirectly after preparation in the laboratory environment (4, 6, 16) .
It is suggested that the disadvantages of direct composite restorations can be eliminated by indirect inlay applications in the light of the research studies (2, 3, 15) . Considering recent developments in adhesive and indirect composite materials, different types of indirect composite inlay groups were included in our study.
A variety of studies are available on composites with fiber content, which are a recent material. In studies on many base composites that have been proposed to imitate dentin to give durability and resilience to restoration, the bending strength of EverX Posterior composite was found to be higher than that of others (13, 14) . EverX Posterior was used as a base material in a group of our study in the light of these research results.
In order to improve the physical achievements of composite restorations as well as their aesthetic achievements, preheating with various devices is a method that has been applied in recent years and is said to be successful (12, 18) . Preheating improves the penetration ability of the composite material by decreasing its viscosity and reduces the risk of secondary caries (11) .
A study by Wagner et al. showed a significant difference between groups in which preheating was administered (17) . These results partially parallel our study. In our study, the preheating process increased the bond significantly only in the G-P group.
Cantoro et al. have reported in one of their studies that preheating the samples increases the microtensile bond strength (7) . As a result of our study, the EG-N group gave the highest bond value among the groups in which preheating was not administered, while there was a decrease in the bond values after the preheating process. We think that the preheating of the resin cement in the EG-N inlay group breaks down the fiber structure, and thus the bond values are reduced. It was observed that the preheating process statistically significantly increased the bond strength in the inlays made using G-N.
Studies have shown that preheating the composite does not have a positive effect on the composite flexural strength and polymer crossbonding, but enhances marginal adaptation (5, 9) . As is known, the fracture-related properties of the material can be evaluated by determining the parameters of flexural strength and flexural modulus. Therefore, the fact that the flexural strength was not increased indicates that there was no positive effect on the physical properties of the material. The bond strength values of the groups in which preheating was administered were found to be lower in our study, too (p>0.05).
Morais et al. have reported in their study that the effectiveness of preheating depends on the product used (1) . Paralleling that study, it was also found in our study that preheating of the cement in the cementation of Cerasmart composite inlays produced using the CAD/CAM system did not affect the microtensile bond strength.
Conclusions
1-It was observed that exposure of the adhesive cement to preheating in the cementation of the EverX Posterior-based inlays adversely affected the bond strength. 2-It was observed that the preheating process statistically significantly increased the bond strength in the inlays made using the Gradia composite. 3-Preheating of the cement in the cementation of Cerasmart composite inlays produced using the CAD/CAM system did not affect the microtensile bond strength.
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